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Beamtime results and Sensor
characterization
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beamtime

On the first run all APV25s responded, but noise covered any
signal.
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beamtime

After adding some capaciters to stabilize p- and n-side
frontend LV against each other, noise went down significantly!
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beamtime

Energy correlation between p- and n-side

Entries 6597563

| 1
500 1000 1500 2000
front ADC

= Beam spot clearly visible

= Good correlation between n- and
p-side

O 10 15 20 25 30 = One APV25 on the n-side died
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beamtime

Energy loss per cluster, p-side

= Noise and signal are separateable by
chosing the right threshhold
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Energy loss per cluster, nfrs‘?gnel " ReVISed sensor board IS In

production to improve noise situation

»
¢
m

I n n
0 100 200 300 400 N 500 °

channel

March 10, 2014 Dariusch Deermann, PANDA collaboration meeting, GSI Slide 5




#) JOLICH

FORSCHUNGSZENTRUM

7 distribution

The n distribution is a helpful tool to reconstruct the original
hit point from two strip entries.

Definition of n

n= qr‘_’;q,, where g, and g; are the deposited charges in the
right strip and left strip.
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g = 200006, ql: 5000e, 1 = $209 — 0.2

Figure : Two strips getting hit by a particle and resulting n value
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To use the n value for hit reconstruction it is necessary to
determine the distribution of n values for evenly spread hits
on the sensor.

Corrected eta distribution top, Eloss 390 to 400 top

0.007 - et o Hit pOSitiOn X
0.006[ Mean 0.5222

g RMS _0.2769 n N
0.005 - X =X+ Nl0 ?j_n
0.004? Y
0.003;

I
0.002 ‘ M In that equation x; is the left
0.001 J M NW‘W strip number and N is the
04 02703 04 05 06707 08 09 ;1 number of entries in the n
distribution.
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Figure : typical n distribution
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1 Distribution from Beamtime

Eta distribution top, Eloss 390 to 400 top

= Does not look like a typical upeta
WM distribution
ﬁ k = Most hits close to a strip do not fire
L its neighbour
= The p-side upeta distribution has a
little overweight to the right strip for
ﬂ some reason
200 )[ k
0o 01 0‘.2 0‘3 0‘4 05 06 D.‘7 O‘B D‘.Q etd
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Single Hit to Double Hit Ratio

x10”

Strips per Cluster for cluster Eloss 390 to 400 top
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Stips

Strips per Gluster for cluster Eloss 390 to 400 bottom

March 10, 2014

1 strip hits : double strip hits
0.59:0.41
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Corrected 1 Distribution

Neorr.(n) = % , with k = 30.34 for p-side and k = 18.63

. NO
for n-side.

Corrected eta distribution top, Eloss 390 to 400 top Corrected eta distribution bottom, Eloss 380 to 400 bottom
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Transform to x(n)

X Vs Eta Value top, Eloss 390 to 400 top
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X Vs Eta Value bottom, Eloss 390 to 400 bottom
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Sensor Characterization

= Characterization has been done with a test board and a
probestation

= Test board achieved high precision
= Probe station measurement is non-destructive
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Test Board
| used an empty test board for calibration purposes.
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Leakage Current

test board: probe station:

leakage current, Julich and CiS - leakage current, Jllich and CiS
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Sensor Capacitance
. robe station:
test board: P
CV, p-side strips to n-side strips CV, p-side bias ring to sensor edge
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Strip Capacitance vs Strip Length

probe station:
test board:

C per strip length, p-side

C per strip length, p-side and n-side T 8
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Strip Capacitance Vs Strip Length

= n'-doped strips inside a
n~-doped material
CV for a single strip, p-strip and n-strip

a0l ool = They connect to each other and

test board:

. we see a much bigger
© capacitance compared to p-side
= When depletion zone reaches the
S strips, connection to their
50 100 150 200 o neighbours is destroyed and

capacitance drops immediately
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Summary

= First beamtime for trapezoidal sensor was successful
= Second revised version of sensor board is in production

= Sensor characterization with test board offered insight into
sensor functionality

= Probe station allows to characterize sensors before
assembly
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Thank you for your attention!
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